In rats treated with high-dose corticosteroids, skeletal muscle that is denervated in vivo (steroiddenervated) develops electrical inexcitability similar to that seen in patients with acute quadriplegic myopathy. To determine whether changes in muscle gene transcription might underlie inexcitability of steroid-denervated muscle we performed RNase protection assays to quantitate adult (SkM1) and embryonic (SkM2) sodium channel isoforms and chloride channel (CLC-1) mRNA levels in control, denervated, steroid-innervated, and steroid-denervated skeletal muscle. While SkM1 mRNA levels were relatively unaffected by denervation or steroid treatment, SkM2 mRNA levels were increased by both. These effects were synergistic and high levels of SkM2 mRNA were expressed in denervated muscle exposed to corticosteroids. Skeletal muscle CLC-1 mRNA levels were decreased by denervation. To better understand the marked upregulation of SkM2 in steroid-denervated muscle we examined changes in myogenin and glucocorticoid receptor mRNA levels. However, changes in these mRNA levels cannot account for the upregulation of SkM2 in steroid-denervated muscle. 1999 Academic Press
INTRODUCTION
Acute quadriplegic myopathy (AQM) is a condition that develops in critically ill patients. Severe weakness is most often recognized during the initial recovery from the acute illness. Nerve conduction studies reveal diminished compound muscle action potentials with myopathic motor units, and scattered spontaneous activity is present on electromyography (Hirano et al., 1992; Rich et al., 1997; Zochodne et al., 1994) . The decrease in compound muscle action potential amplitudes in affected patients with AQM is secondary to electrical inexcitability of affected muscles (Rich et al., 1996 (Rich et al., , 1997 .
We have previously demonstrated that the muscle sarcolemma is inexcitable in the animal model of AQM in which denervated rat muscle is treated with corticosteroids (Rich et al., 1998) . Three factors contribute to the loss of action potentials in affected fibers. The first is a decrease in resting potential secondary to denervation that leads to increased sodium channel inactivation. The second is a diminution of denervation-induced downregulation of chloride conductance in muscle treated with corticosteroids. The third is a reduction in available sodium conductance in these fibers beyond that expected from depolarization-induced inactivation.
In the animal model of AQM, muscle is denervated; changes in muscle ion channel expression that occur following denervation and affect excitability in muscle have been relatively well characterized. Adult sodium channel (SkM1) mRNA levels increase only transiently following denervation, while expression of the embryonic sodium channel (SkM2) undergoes dramatic upregulation (Yang et al., 1991 (Yang et al., , 1993 . Sarcolemmal chloride conductance and chloride channel (CLC-1) mRNA levels fall after denervation, leading to an increase in specific membrane resistance and excitability (Klocke et al., 1994) . Modulation of any of these denervationinduced events by systematic steroids could alter the ultimate excitability of the muscle membrane.
